©a^H^ffffCjp) © ft & m 
IIS (a) spi- 153941 

©Int.Cl. 4 I^SiJIB-^ frF*33IIi« ®^5fl TO 1^(1989) 6 ^16B 

G 01 N 21/81 7055-2G 

gg SS62- 312016 
@ffi ■ PS62( 1987)123110 

@f§ 0J * ± M W El «3iJiKKa4Tfir-bJ£W59i-i4 

®ft a a #3± mm 



*m *eb 

its- 1 *4#atrssaEV > *4r— *— • 

(2) &tfj\a Y^it^rtJi't 

(3) t;u# y ±jpAa«t3&«<fe-fb*^/^ ^ A-e& 

3 . ^^Olfl^^ 

* ftw ft 4S*fr &S<a ^<b c u r afcffc * £ 



K ^ * it T £ » C ft & M h ft C % It & 3£ <* 3a 
* &fc * T 5 fc ft C ffc ig m & - Jtt ^ U T? * ^ & b o 

u ± fin $ m *$> n. m. m <o fi c u t a . 

r> * Sfe«XC«*aifflSEfb 

& £1 t 3 J2Ub3 h <D J: 9 fr«J£ -T > i> 

y— # — *<£fn T 5 -fitefrta 6 *i T v> s „ 



5 0 %ftf2tX*3b2>rz#>, mX&. 6 0 7;I8 0% 

s« 

_b^l 0 d*j & *&Bfl c J: T 2 n 5 o 

> s>^r — * — T-£>$o 

J&C&jmTS d C «J: -3 T , '£&55ia**iSiigJ[2# 
*S c t C J: T '£fe&J£^'£&&S«lS* f=J * 

u^QRtt 3 /\';uh a i o o Mfias^ 0 r y ± 
S» 

T i^jjnrB-^TS c t t? £ So 

WA* r *J- C ig^ U T U T J: IA 

X. d£>7& >*{b3U**£*HbUT*> 



BH ¥1-153941 (2) 

i£/£'&<b^r*JR&T'&&£^fciTS a^tH. 

JMbrwOUh. a-fba^^uh, IfififtnAfl/h. /* 

<^ ^. T- ^ c ^ s u ^ © n ^cifio ^ h ^ 

C Sib rr j< ;u h &ib =f /* ;i/ h H<0 J: "5 * >\ a 
J&ttl^rnMfcfflTSC fc^T'^S*^ 

So 

>^^<^s;i£) ic pii£i^tmMBj»iLo5Hi^ic^<b 
cjaisiiiijip-ess. 



-236- 



JftMttA. TS^^a, ^coffe^^ 

* c sttMi* * *f r si t & (*m c mm 

1 ^jI3 

4 0 7bM7 0%RH <D#IE&C{fc# bt^fe?:® 
i&-fb=*;s ;u h 6 1 S £ 2 0 ■ l£> &tf b 



kri? 1-153941 (3) 





^5 1 


5^ 






r ns ft V 
+ a*a4 




f > ^ 






55%RH 


65%RH 






6 0%RK 


7 0%RH 




&>fb3/fcH 


5 0*Rtt 


6B5&RH 


fcfcttffl 1 




4 0%RH 


5 0%RJI 












$ IB 1 





-237- 



English Translation of 
Laid-Open Unexamined 
Japanese Patent Application 
Publication No. 1-153941 

Specification 

1 . Title of the invention 
HUMIDITY INDICATOR 

2. Claims 

(1) A humidity indicator, characterized by containing cobalt salts and an alkaline 
earth metal salt. 

(2) The humidity indicator of claim 1 , wherein the cobalt salt is a cobalt halide. 

(3) The humidity indicator of claim 1, wherein the alkaline earth metal salt is a 
calcium chloride. 

3. Detailed Description of the Invention 
(Field of the Invention) 

The present invention relates to a humidity indicator for sensing a change in 
relative humidity to produce a color change in order to know an atmospheric humidity 
with ease. 
(Prior Art) 

Food, industrial materials, metal products, and other such articles that produce 
alteration, deterioration or rust by moisture absorption are conventionally hermetically 
packaged together with desiccating agents in order to prevent alteration and other 
changes thereof. Also, in order to remove moisture from storage rooms such as 
closets, dehumidifying agents are becoming widespread among ordinary households in 
recent years. 

In application of the foregoing desiccating agents and dehumidifying agents, it 
is necessary to know relative humidity in atmosphere in order to grasp their effects and 
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application limits. 

As conventional methods for knowing relative humidity, measuring devices 
such as a wet-and-dry bulb thermometer and a hair hygrometer are known. These 
measuring devices are useful for measuring room humidity, for example, but are 
difficult to use as means for knowing relative humidity within packages hermetically 
enclosing food or other articles. 

To overcome such a drawback, a method of using a humidity indicator such as 
cobalt chloride that changes its color in accordance with a humidity change so that the 
color change enables the humidity to be detected by the unaided eye is known to date. 
(Problems that the Invention is to Solve) 

The aforementioned humidity indicator made of cobalt chloride is useful as 
means for detecting a humidity change by the unaided eye, but has a drawback in 
which a high relative humidity of about 60 to 80% cannot be detected because the 
humidity indicator changes its color at a relative humidity of about 40 to 50%. As a 
method for eliminate this drawback, a method of adding a surface active agent to 
cobalt salts is known (see Laid-Open Unexamined Japanese Patent Application 
Publication No. 60-25477). However, this method involves a drawback of slow speed 
of color change in the humidity indicator. 

It is therefore an object of the present invention to provide a humidity 
indicator sensing a wide range of relative humidity, especially 50% or more, and 
exhibiting a high speed of its color change. 
(Means for Solving the Problems) 

The aforementioned object is achieved by the present invention described 

below. 

Specifically, the present invention relates to a humidity indicator characterized 
by containing cobalt salts and an alkaline earth metal salt. 
(Effects) 

The use of an alkaline earth metal salt in combination with cobalt salts enables 
sensing of a relative humidity change in a wide range and a color change at high speed 
so that a humidity change in atmosphere is easily detected by the unaided eye. 
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(Preferred Embodiments of the Invention) 

Now, the present invention is described in more detail with reference to a 
preferred embodiment. 

As a cobalt salt for use in the present invention, any of conventionally-used 
known cobalt salts such as cobalt chloride, cobalt bromide, cobalt sulfate, cobalt 
carbonate can be used. Among these materials, water-soluble cobalt salts, especially 
cobalt halides such as cobalt chloride and cobalt bromide, are particularly preferable. 

As an alkaline earth metal salt for use in the present invention, any of 
conventionally-used known alkaline earth metal salt such as magnesium chloride, 
calcium chloride, strontium chloride, barium chloride, magnesium nitrate, calcium 
nitrate, strontium nitrate, barium nitrate can be used. Among these materials, an 
aqueous solution of a salt, especially calcium chloride is particularly preferable. 

By adding the alkaline earth metal salt to the cobalt salt, the range of color 
change is increased to a high humidity region. In addition, by changing the amount 
or type of a substance to be added, the speed and humidity range of color change are 
adjusted as intended. 

The ratio of the two aforementioned components in application may be 
arbitrarily set. Preferably, 5 to 1 ,000 parts by weight of the alkaline earth metal salt is 
used with respect to 1 00 parts by weight of the cobalt salt. 

In the present invention, in addition to the aforementioned necessary 
components, a white pigment such as titanium oxide, an extender such as calcium 
carbonate, a chromatic color pigment, and a dye, for example, may be added to be 
mixed when necessary. 

A humidity indicator including the necessary components and the optional 
components described above according to the present invention may be produced by 
uniformly mixing the necessary components and the optional components in a dry state, 
by preparing the mixture into ink or paint, or by preparing the mixture as an aqueous 
solution or a dispersion liquid in an organic solvent. The shape thereof is not 
specifically limited. 

By using the aforementioned ink or paint described above or the 
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aforementioned aqueous solution or dispersion liquid, paper, a plastic film, nonwoven 
fabric, woven fabric, or the like may be printed, coated or impregnated with the 
mixture, dried, and then cut into a desired size such as a stripe. 

As an application of the humidity indicator of the present invention described 
above, if the indicator is in the form of ink or paint, those components can be printed 
or coated on the inside of a bag for hermetic packaging. If the indicator is in the form 
of sheet, the indicator can be cut into an appropriate size to be included in a packaging 
bag for hermetic packaging. Further, in ordinary households or firms, the indicator is 
useful for conveniently measuring a rough level of humidity in, for example, storage 
rooms. 
(Effects) 

As described above, a humidity indicator according to the present invention 
reversibly and swiftly changes from blue (low humidity) to pink (high humidity) in 
accordance with a humidity change in a wide range, thus making it possible to easily 
know relative humidity in atmosphere by the unaided eye. 

Accordingly, in packaging food, machine parts, electrical parts, metal 
products, and other articles whose quality deteriorates with a humidity change, the 
humidity indicator of the present invention makes it possible to easily know a humidity 
change in the package. Also, in ordinary households or others, the level of humidity 
in application atmosphere is easily known. This enables appropriate use of 
dehumidifying agents. 
(Examples) 

The present invention is now described in more detail with reference to 
examples. 
Examples 1 to 3 

In each example, 1 .5 g of alkaline earth metal salt shown in Table 1 below was 
added to 1 g of cobalt chloride hexahydrate, and the resultant mixture was dissolved in 
20ml of water. A sheet of filter paper was impregnated with this solution and was 
then dried, thereby obtaining three types of humidity indicators of the present 
invention. These humidity indicators were stored at 30°C in an atmosphere of 40 to 
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70%RH and color change thereof was observed. The results are shown in Table 1 
below. 

Comparative Example 1 

Except for that 1 g of cobalt chloride hexahydrate was dissolved in 20 ml of 
water, an experiment was performed under the same conditions as in Examples 1 to 3 
to obtain the result shown in Table 1 . 



Table 1 





alkaline earth metal salt 


blue coloration 
humidity 


pink coloration 
humidity 


Example 1 


magnesium chloride 


55%RH 


65%RH ^ 


Example 2 


calcium chloride 


60%RH 


70%RH 


Example 3 


cobalt chloride 


50%RH 


60%RH 


Comparative 
Example 1 


none 


40%RH 


50%RH 
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